ABSTRACT
INTRODUCTION
Little is known about the action of progesterone (P) in the placenta.
Such studies are very difficult to design because placenta! structure and function change continually with the advance of pregnancy (Faber and Thornburg, 1983) . Indeed, the effects of P probably also change with stage of placental development. Nevertheless, many studies have shown that the placenta atrophies and pregnancy is terminated when the supply of P is interrupted (Dickman and Hart, 1972; Cheese and Chatterton, 1982; Phillips et a!., 1988) . We have previously used the rat placenta as a model to study P action and found that it contains progesterone receptors (Rp) and nuclear acceptor sites that appear to mediate action Accepted January 30, 1989. Received November 2, 1988. tThis research was supported by a Biomedical Research Support Grant #5-
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of the hormone (Ogle, 1980 (Ogle, , 1986a (Ogle, ,b, 1987 Ogle et a!., 1987) .
The present study examines changes in the concentration of cytosolic and nuclear Rp throughout pregnancy in whole placentas and in decidua and dissected regions of the chorioallantoic placenta. These changes are examined with regard to tissue levels of P and the capacity of the placenta to synthesize proteins in an effort to better understand the role of this hormone in the regulation of placenta! function. (Ogle, 1980 (Ogle, , 1986a 
Animals

MATERIALS AND METHODS
Female
Assay of Rp
Whole placentas or dissected tissues were pooled and homogenized at 0#{176}C in a hand-driven glass homogenizer. Ice-cold conditions were maintained throughout subsequent procedures.
The Rp assays have been validated and are well characterized (Ogle, 1980 (Ogle, , 1981 (Ogle, , 1982 (Ogle, , 1986a .
A brief description of the procedures is given below. (Ogle, 1980 (Ogle, , 1983 . The results of these assays were identical with TDGL or TDGF buffer.
Rpn exchange assay.
The nuclear pellet was rinsed twice with fresh TG buffer after the 800 x g centrifugation and finally suspended in TDGL or TDGF buffer. 
Co.) with Earle's salts, L-glutamine (2 nM), leucine (108 mg/nil), and 25 mM HEPES buffer (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) at 37#{176}C for 1.5 h with shaking in a humidified atmosphere of 93% oxygen and 7% carbon dioxide at a final pH 7.2-7.4.
The minces were homogenized in 0.5 M perchloric acid (PCA) at 0#{176}C. Precipitable material was resuspended and rinsed 3 times with PCA. The pellet was solubilized in I ml of 0.3 M NaOH and aliquots were taken for protein determination (Lowry et a!., 1951 Tissues for determination of P content were collected from rats on Days 9, 12, 14, 16, 19, and 22 of pregnancy (n = 7-11 rats/group).
The uterus was rapidly excised, placed in ice-cold saline, and cut longitudinally. (Fig. 1) . The K.j for the binding reaction as identical for both tissues (Kj ranged from 1.3 to 3.9 nM for Rpc and Rpn) and equal to that determined in whole placentas ( . These results could represent a nonreceptor moiety that binds P with low affinity and is obscured easily by high levels of nonspecific binding that characterize labyrinth preparations.
Uterine P Content
Serum P increased from Day 9 to a peak at Day 16 and declined very rapidly between Days 19 and 22 (Fig.  4) . During the first two weeks of pregnancy, uterine P was distributed rather uniformly between placental tissue, decidual tissue, and interplacental segments of the uterus. P content roughly paralleled increases in serum P and ranged between 300 and 1400 ng P/mg DNA. However, placental concentration of P on Day 14 was higher than at any other time in pregnancy (2100 ± 457 ng P/mg DNA) and significantly higher than the Day 14 levels in decidua (1411 ± 223 ng P1 mg DNA) and uterus (1072 ± 269 ng P/mg DNA) (p<O.O5). By Day 19, placental tissue exhibited a 61% decrease in P concentration (p<O.OS), whereas decidua showed a lesser decline of 29%. By the morning of Day 22, 8-12 h prior to parturition, serum P (5 ± 1 ng P1 ml) decreased 10-fold from Day 19 (54 ± 10 ng P/mi) levels, resulting in a 70% reduction of P in the placenta (610 ± 137 ng P/mg DNA), an 81% reduction in the uterus (231 ± 63 ng P/mg DNA), and 78% in decidua (411 ± 82 ng P/mg DNA). 
Day of
Growth Protein synthesis
Wet weight DNA content nmol 3H-Lcucine/ nmol 3H-Leucine/ pregnancy mg/placenta tg/placcnta mg protein/h placenta/h 9 16.7 ± 0.8* 7.2 ± 2.0* 9.8 ± 1.7k 5.0 ± 0.6* 12 4.6.7 ± 1.7* 10.0 ± 1.8* 9.2 ± 0.7' 13.8 ± 2.4* 14 77.5 ± 3 7* 14.0 ± 2.6* 5.6 ± 0.6 8. 
Placental Growth and
Protein
Synthesis
The placenta grew most rapidly in the first 2 wk of pregnancy;
this rapid growth was correlated with active protein synthesis and rapid increases in DNA (Table 2) .
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A summary of changing activities in whole placenta during pregnancy with regard to the proposed "critical period." Some parameters exhibit a sharp increase and others a decrease during this interval.
Refer to the text for a more detailedexplanation. Bell et al. (1985) found that specific proteins induced by P action in human decidual cells also foster decidual-trophoblast interactions. Estradiol (E) and P represent another interactive agonist/antagonist system that must be held in delicate balance for the successful completion of pregnancy. E is required for P production by the rat corpus luteum (Gibori and Keys, 1978) and stimulates the number of Rp binding sites in the placenta (Ogle, 1980 , 1986b ) and uterus (Luu Thi et al., 1975 lsomaa et al., 1979) . The disthbution of E receptors (Re) and Rp in the developing conceptus is similar; both are restricted to the decidua basalis and junctional zone (McCormack and Glasser, 1976, 1978; present study) . The placental concentration of Re is high early in pregnancy (McCormack and Glasser, 1978) . E, acting through the Re, up-regulates the abundance of Rp (Jordan and Dix, 1979; Horwitz et a!., 1985) . However, by Day 16, Re is
